Abstract-In order to stimulate the development and research in computer Go, several Taiwanese Go players were invited to play against some famous computer Go programs. Those competitions revealed that the ontology model for Go game might resolve problems happened in the competitions. Therefore, this tutorial will present a Go game record ontology and Go board ontology schemes. An ontology-based fuzzy inference system is also developed to provide the regional alarm level for a Go beginner or a computer Go program in order to place the stone at the much more appropriate position. Experimental results indicate that the proposed approach is feasible for computer Go application. Hopefully, advances in the intelligent agent and the fuzzy ontology model can provide a significant amount of knowledge to make a progress in computer Go program and achieve as much as computer chess or Chinese chess in the future.
INTRODUCTION
The game of Go originated from China. Around the 7th century, the game was imported to Japan. In the late 16th century, the first Westerner came into contact with Go. There are millions of people that regularly play Go in many countries around the world. Played by two players, Black and White, the stones of their color are placed consecutively on an empty intersection of a square grid. Normally, the weaker player plays Black and starts the game. In the end, the player who controls the most intersections of the board wins the game. Go is a board game that is much more complex than chess. Indeed, the number of possible moves in the game of Go is more important and the size of the tree of possibilities is greater than the number of atoms in the universe. However, despite several decades of artificial intelligence or computational intelligence, there are still no computer Go programs that can challenge a strong professional player in 19 × 19 games without handicap. This is because Go is a problem with high uncertainty, especially for big board games, like the 19 × 19 board. Each Go player has his own way of thinking to play with his opponent, and each top professional Go player will take different strategies even though they face the same situation. Thus, in 1997, the IBM's Deep Blue Supercomputer beat the World Chess Champion, Garry Kasparov, while the game of Go is still one of the last board games where the strongest humans are still able to easily win against computers in big board games.
Since 2008 There are not so many games against strong humans and computers in 13x13, and the computer Go programs even won against human (6D) in 13x13 Go with handicap two (H2) [6] . From the games results at the competition, we know that the computer Go programs won 9 out of the total 22 games. The average performance of the computer Go programs is fast approaching to the professional level.
On the other hand, knowledge refers to relevant and actionable information that is based on an individual's experience. Although all knowledge workers share certain characteristic activities, annotated data is obtained within a framework or ontology. As a highly effective means of sharing knowledge and representing information and its semantics, ontology is a conceptualization of a real world domain in a human understandable, machine-readable format that consists of entities, attributes, relationships, and axioms. Moreover, fuzzy ontology mediation allows us to combine knowledge from the ontologies. The use of fuzzy ontologies to provide interoperability among heterogeneous data sources has been applied in many domains, including medical information systems, news summarization, software engineering, food recommendation, recruitment, architectures, and etc.
In addition to ontology, the technologies of agent are also an important topic in this tutorial. Agent-based systems embedded into the ontology are increasing being applied in a wide range of areas. Over the past decade, there has been a growing interest in utilizing intelligent agents in computer games and virtual environment. There are differenent definitions of agents such as: 1) An agent physically distributes required knowledge to several locations; 2) An agent can model autonomous entities; 3) Agent-based systems can employ security mechanisms; 4) Agent technology has the ability to communicate and coordinate; 5) Agents can automatically discover and compose e-services; 6) Intelligent agents have deliberate, reactive, and flexible behaviors and can learn; 7) An agent's autonomous, reactive, and flexible characteristics make agents ideal for implementing ambient intelligence applications. Hopefully, advances in the intelligent agent and the fuzzy ontology model can provide a significant amount of knowledge to make a progress in computer Go program and achieve as much as computer chess or Chinese chess in the future.
